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A B S T R A C T
Purpose: To conduct an expert-led process for identifying research priorities for eight areas of
adolescent health in low- and middle-income countries. Speciﬁc adolescent health areas included
communicable diseases prevention and management, injuries and violence, mental health, non-
communicable diseases management, nutrition, physical activity, substance use, and health policy.
Methods:Weusedamodiﬁedversionof theChildHealthandNutritionResearch Initiativemethodology
for reaching consensus on research priorities. In a three phase process, we (1) identiﬁed research and
program experts with wide-ranging backgrounds and experiences from all geographic regions through
systematicsearchesandkey informants; (2) invitedtheseexperts toproposeresearchquestionsrelatedto
descriptive epidemiology, interventions (discovery, development/testing, anddelivery/implementation),
and health policy/systems; and (3) asked the experts to prioritize the research questions based on ﬁve
criteria: clarity, answerability, importance or impact, implementation, and equity.
Results: A total of 142 experts submitted 512 questions which were edited and reduced to 303 for
scoring. Overall, the types of the top 10 research questions in each of the eight health areas
included descriptive epidemiology (26%), interventions: discovery (11%), development/testing
(25%), delivery (33%), and policy, health and social systems (5%). Across health areas, the top
questions highlighted integration of health services, vulnerable populations, and different health
platforms (such as primary care, schools, families/parents, and interactive media).
Conclusions: Priority questions have been identiﬁed for research in eight key areas of adolescent
health in low-andmiddle-incomecountries.Theseexpert-generatedquestionsmaybeusedbydonors,
programmanagers, and researchers to prioritize and stimulate research in adolescent health.
2016PublishedbyElsevier Inc. onbehalfofSociety forAdolescentHealthandMedicine.This is anopen
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
IMPLICATIONS AND
CONTRIBUTION
The Department of
Maternal, Newborn, Child,
and Adolescent Health of
the World Health Organi-
zation (WHO) conducted an
exercise to establish global
research priorities for
adolescent health in
low- and middle-income
countries through 2030,
building on earlier work
that proposed research pri-
orities in adolescent sexual
and reproductive health.
In 2014, there were 1.2 billion adolescents aged 10e19 years
old, comprising 16.4% of the world’s population. Adolescent
mortality was estimated at 1.3 million in 2012, with the leading
global causes of death being road injury, human immunodeﬁ-
ciency virus (HIV), suicide, lower respiratory infections, and
interpersonal violence [1]. The great majority of the world’s
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adolescents live in low- and middle-income countries (LMICs)
[1], and 97% of deaths among young people occur in LMICs [2]. In
the past 50 years, reductions in early child mortality have been
greater than declines in adolescent mortality [3].
In terms of the global burden of diseases, the top three
causes of disability-adjusted life years lost among adolescents
are unipolar depressive disorders, road injury, and iron-
deﬁciency anemia [1]. However, mortality and disability-
adjusted life year data will underestimate the potential
disease burden among adolescents because they do not reﬂect
conditions and behaviors that can lead to future disability and
mortality later in life, such as tobacco use and dependence or
physical inactivity [4]. Health-related risk behaviors adopted or
consolidated during adolescence may not always affect the
adolescent’s health during the second decade of life but will
have a substantial effect later in life, and some will affect the
health of future generations [4,5].
Improving the health of adolescents in LMICs will be essential
for the world to achieve the United Nations Sustainable Devel-
opment goals [6], and the speciﬁc targets and goals included in
the United Nations Secretary General’s Global Strategy for
Women’s, Children’s and Adolescents’ Health [7]. Although there
has been an increased call for research on the health and
wellbeing of adolescents and young people to guide these and
other global and national initiatives, research from LMICs is still
limited [1,8].
Here, we report the ﬁndings from an exercise to identify
research priorities for eight areas of adolescent health in LMICs
with the aim of stimulating research on the priority questions
identiﬁed. The speciﬁc areas of adolescent health selected for
inclusion were communicable diseases prevention and man-
agement (including diarrhea, parasites, hepatitis, malaria, men-
ingitis, tuberculosis, inﬂuenza, pertussis, pneumonia, and
others), injuries and violence, mental health, noncommunicable
diseases management (including asthma, diabetes, cancer, hy-
pertension, heart disease, and others), nutrition, physical activity,
substance use, and adolescent health: policy, health and social
systems. Of note, adolescent sexual and reproductive health and
related topics were not included, as they had been the subject a
recent similar research prioritization exercise [9].
Methods
The Child Health and Nutrition Research Initiative (CHNRI)
developed a method for ranking the relative importance of
competing research options to help decision makers to effec-
tively allocate limited resources to reduce morbidity and
mortality [10]. The CHNRI approach has previously been applied
to more than 50 health areas [11e15], including adolescent
sexual and reproductive health [9].
We implemented a modiﬁed version of the CHNRI priority
setting method in three phases. In Phase 1, we identiﬁed
research and program experts through systematic searches of
published and gray literature, members of journal editorial
boards, and through interviews with key informants at WHO,
and invited them to participate in the exercise. In Phase 2, we
asked the experts who agreed to participate to propose
research questions related to descriptive epidemiology, in-
terventions, and health and social systems research. In Phase 3,
we asked the same experts to prioritize the research questions
generated in Phase 2 using a scoring scheme based on ﬁve
criteria.
Phase 1: Identiﬁcation of Research and Program Experts
Experts were identiﬁed through journal publications, mem-
bership of journal editorial boards, from lists of participants at
WHO meetings and consultations, and by nominations from
relevant WHO departments. For journal publications, we iden-
tiﬁed experts in each health area through a systematic search of
PubMed and Web of Science databases from 2005 to 2015. To be
included on this preliminary list, authors had to have published
at least two relevant articles within a speciﬁc health area that
explicitly covered adolescents (ages 10e19 years) in LMICs dur-
ing the 2005e2015 period. If more than 20 experts met these
criteria, then the number was reduced to a maximum of 20,
based on number of publications, relevance of the titles of the
articles, and the position of authorship, with discrepancies
resolved through discussion by D.R. and J.F. This resulted in 116
experts.
We searched for peer-reviewed journals related to adolescent
health in all six ofﬁcial United Nations languages. Members of the
editorial boards of the two peer-reviewed journals related
to adolescent health with the highest impact factor (Journal
of Adolescent Healthd2.75 and Journal of Research on
Adolescenced2.51) based on Web of Science Journal Citation
Reports for 2013 [16] were included in the adolescent health:
policy, health and social systems area. This identiﬁed an addi-
tional 69 experts.
Since the experts identiﬁed through the systematic PubMed
and Web of Science search were likely to mainly be researchers,
we also identiﬁed participants at WHO meetings and consulta-
tions held in 2010e2015 and that were relevant to the eight
adolescent health areas through reports that were available on
the WHO website and the WHO Index Medicus, a database
focused on health literature produced by and within LMICs from
all regions. Such meetings usually include program implemen-
ters and policymakers and researchers. The meetings included
several that had participation by young persons themselves. We
also invited representatives of the WHO departments relevant to
each health area to review the lists and nominate any additional
key experts in their respective ﬁelds. Overall, this resulted in 265
additional experts.
Combining the list of experts resulted in a total of 450
different individuals (Table 1). All these 450 experts were sent an
invitation to participate in the research prioritization process,
and 217 (48%) agreed to participate.
Phase 2: Identiﬁcation of Research Questions
The experts identiﬁed in Phase 1 were divided into groups
based on their expertise in the eight adolescent health areas.
Each expert was asked to propose research questions of the
greatest priority for adolescent health within their health area
related to descriptive epidemiology, interventions, and health
and social systems research:
1. Descriptive epidemiology (1 question): descriptive studies,
designed to measure burden of disease, explore risk, and
protective factors.
2. Intervention research
A. Discovery research (1 question): designed to create new
interventions.
B. Development and testing research (1 question): develop-
ment, testing, and evaluation of interventions.
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C. Implementation/Delivery research (1 question): designed to
improve the effectiveness, deliverability, affordability,
sustainability, and scale-up of existing interventions.
3. Health policy/Health and social systems research (1 question):
questions related to the overall health and social systems that
affect adolescents not necessarily speciﬁc to anyone health area.
Questions were submitted via a survey tool using Survey-
Monkey (Palo Alto). The 512 submitted questions (Appendix A)
were synthesized by removing redundancies and questions not
relevant to adolescent health, as well as repositioning questions
that belonged in different health areas. Some questions were
rephrased in an attempt to improve clarity. This resulted in 303
questions that were included in the ﬁnal scoring (Appendix B).
Phase 3: Prioritization of Research Questions
The same 217 experts were asked to score the ﬁnal list of
research questions generated in Phase 2 in their health area of
expertise and in the adolescent health: policy, health and social
systems area. Experts in the adolescent health: policy, health and
social systems area were asked to score one additional health
area of their choosing.
Experts were asked to score questions against ﬁve speciﬁc
criteria:
1. Descriptive epidemiology:
B Clarity: is the question well framed and are its endpoints
clear?
B Answerability: can the question generate important new
knowledge in an ethical way?
B Importance: would the question identify problems that
may result in an important intervention?
B Implementation: how likely will the question contribute
to tailoring of interventions to targeting of speciﬁc
populations?
B Equity: would the answer to this question help to identify
inequities (e.g., in disease burden, access to and/or utiliza-
tion of services)?
2. Intervention research (discovery, development/testing, and
implementation/delivery research):
B Clarity: is the question well framed and are its end-points
clear?
B Answerability: can the question generate important new
knowledge in an ethical way?
B Impact (Discovery): would the answer to this question be
likely to result in the identiﬁcation of an intervention,
which, if proved effective, would be very important
for the improvement of adolescent health and/or
development?
B Impact (Development/Testing and Implementation/Delivery):
would the answer to this question, if positive, result in an
effective intervention?
B Implementation: would the answer to this question, if
positive, result in an intervention or a strategy with a
strong likelihood of being affordable and sustainable in
most LMICs?
B Equity: would the answer to this question help to identify
inequities (e.g., in disease burden, access to and/or utili-
zation of services)?
3. Health and social systems research
B Clarity: is the question well framed and are its endpoints
clear?
B Answerability: can the question generate important new
knowledge in an ethical way?
B Importance: how likely is this question to change adoles-
cent health?
B Implementation: what is the feasibility of this systems
change?
B Equity: would the answer to this question help to identify
inequities (e.g., in disease burden, access to and/or utiliza-
tion of services)?
Table 1
The number of experts identiﬁed and who participated in the different stages of the research priorities exercise
Health area Experts
identiﬁed
through
PubMed and
WOS
searches
Experts
identiﬁed
through
WHO
consultation
reports and
by WHO
departments
Total experts
identiﬁed
Agreed to
participate
Submitted
questions
Scored
questions by
health area
Other
scorersa
n % n % N n % n % n %
Formula a a/c b b/c c d d/c e e/d f f/d
Communicable diseases 5 9 51 91 56 28 50 18 64 16 57 1
Injuries and violence 23 32 50 68 73 22 30 17 77 19 86 1
Mental health 15 31 33 69 48 31 65 22 71 21 68 5
NCDs management 17 37 29 63 46 18 39 11 61 10 56 2
Nutrition 20 36 36 64 56 39 70 22 56 18 46 2
Physical activity 17 33 35 67 52 19 37 15 79 13 68 0
Substance use 19 45 23 55 42 23 55 13 57 11 48 0
Adolescent health: policy,
health, and social systems
69 90 8 10 77 37 48 24 65 22 59 19
Total 185 41 265 59 450 217 48 142 65 130 60 30
NCDs ¼ Noncommunicable diseases; WHO ¼World Health Organization; WOS ¼Web of Science.
a Experts in “adolescent health: policy, health and social systems”were invited to also score in a speciﬁc health area of their choice, and experts in a speciﬁc health area
were invited to also score in “adolescent health: policy, health and social systems.”
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Experts were asked to score each question for each of the
criteria based on the standard CHNRI scoring system: yes, no, or
undecided.
In October 2015, 15 external experts joined the authors and
other WHO staff in a meeting at which the methods and
preliminary ﬁndings were discussed before they were ﬁnalized.
Data Analysis
All answers were converted to a score. A “yes” scored 100;
“undecided” 50; and “no” 0 points. Rankings were based on the
total Research Priority Score (RPS), which was computed as the
mean of the scores for the different criteria, weighted according
to published guidelines from CHNRI stakeholders [17] and
adjusted to a 100-point scale, according to the formula:
RPS ¼ [(answerability  .86) þ (impact  1.56) þ
(deliverability  .77) þ (equity  .81)]/4. Although clarity has
been used as a criterion in previous CHNRI exercises [9], its
weight has not been validated by CHNRI methodological guide-
lines so it was not included in the ﬁnal RPS [17]. In addition, the
Average Expert Agreement (AEA) scores are reported, which
represent the average proportion of scorers that agreed on re-
sponses for each of the ﬁve criteria asked. This was computed as:
AEA ¼ 1
5

X5
q¼1
N of scorers who provided most frequent response
N of all scorers
 100
Results
Characteristics of the 142 experts who submitted questions
are shown in Table 2. Over half were female (57.0%) and were
employed in academic institutions (63.1%). There were fewer
representatives from governments and donor organizations.
Most experts had a postgraduate degree (88.7%). About half of
the experts described their primary role as a researcher, whereas
about a ﬁfth were program managers and a 10th were clinical
health practitioners or policy makers. The experts represented
62 countries from North America (28.2%), South America (10.6%),
Europe (21.1%), Africa (14.8%), Asia (13.4%), and Oceania (12.0%).
The number of experts who were identiﬁed and who partici-
pated in each of the stages of the exercise is shown by health area
in Table 1. The total number of experts whowere approachedwas
450; the number varied by “health area” from 44 (substance use)
to 77 (adolescent health: policy, health and social systems). From
these, a total of 217 agreed to participate, 142 submitted ques-
tions, and 130 scored the questions.
Appendix C presents the full list of 303 questions that the
experts were asked to score, the mean scores of each question
and of each health area. The top 10eranked research questions in
each of the eight health areas are shown in Table 3. The total RPS
for the top 10 questions in the eight health areas ranged from 73
to 100 out of a possible 100. The AEA score for the top 10 ques-
tions (as ranked by total RPS) ranged from 61 to 98 out of a
possible 100 in the eight health areas.
For the top 10 questions in each health area, the overall mean
RPS was 87, and the mean AEA was 79. In terms of scoring
criteria, answerability had the highest mean score (90), followed
by impact (88) and clarity (88). Equity was the criterion that had
the lowest mean score (81). The types of research represented in
the top 10 questions for the eight health areas were descriptive
epidemiology (26%), interventions: discovery (11%), develop-
ment/testing (25%), delivery (33%), and policy, health and social
systems (5%; Appendix D). The top 10eranked research ques-
tions are shown by research type in Appendix E.
Across health areas, the top-ranking research questions
highlighted various themes reﬂecting the diversity of issues
affecting adolescent health. Several questions featured delivery
of interventions via different platforms, such as schools (N ¼ 14),
primary care (N ¼ 5), families/parents (N ¼ 5), and interactive
media (i.e., novel communication technologies, mobile phones,
internet, social media; N ¼ 4). Other questions addressed inte-
gration of health services, for instance between physical health,
mental health, and reproductive health services. Finally, key
subpopulations of vulnerable adolescents were identiﬁed in top-
ranked research questions including young sex workers, inject-
ing drug users, refugees, and out-of-school youth. Additional
themes are discussed by speciﬁc health area.
Discussion by Health Area
Communicable diseases prevention and management
The top 10 communicable diseases prevention and manage-
ment questions were dominated by tuberculosis (TB; 9 of 10),
with six of nine of the TB questions also related to HIV co-
infection or linking TB and HIV services (Table 3). Four of the
questions were related to adherence, and three were related to
retention in care. The only non-TB question that was in the top 10
communicable diseases questions was related to diarrhea and
lower respiratory tract infections, whereas questions related to
malaria or neglected tropical diseases were absent. This may
have reﬂected the interests of the experts who proposed ques-
tions and scored them in this health area. For instance, the sys-
tematic searches of the literature for experts in malaria or
neglected tropical diseases and adolescence yielded far fewer
results than searches for experts in TB or HIV/AIDS and adoles-
cence. Adolescence has been identiﬁed as a critical time in HIV
and TB treatment and care, with recent studies demonstrating
that HIV has risen to become the second-highest cause of
adolescent mortality globally [1]. Nonetheless, research in ma-
laria and neglected tropical diseases among adolescents may be a
crucial under-represented research area despite the fact that
they were not featured in this priorities exercise.
Injuries and violence
The top-ranked injuries and violence question was related to
barriers and facilitators of motorcycle helmet legislation. Other
speciﬁc issues addressed in the top 10 questions related to
drowning, bullying, partner violence, sexual violence, and burn
injuries. Three of the questions related to applying or combining
interventions in one area to other areas (for instance, combining
brief alcohol interventions with brief violence reduction in-
terventions or using strategies against bullying to prevent part-
ner violence or sexual violence).
Although one question related to gender-based violence was
submitted, it did not rank in the top 10 injuries and violence
questions in this exercise. Of note, the previous research
priorities exercise on adolescent sexual and reproductive health
included an entire area on gender-based violence. Eighteen
experts on gender-based violence participated, and ﬁve priority
questions were featured in the published results for that
exercise. Some of these questions addressed underlying issues
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for gender-based violence. For instance, the top-ranked question
was, “how do programs that aim to keep girls in school longer
through measures such as conditional cash transfers affect the
prevalence of gender-based violence?”
In addition, effective strategies for a responsive health system,
empathetic provider behavior, and having a single point of access
to multiple different types of care may serve to promote focus on
improving service delivery for sexual violence, burns, and other
injuries.
Mental health
The top-ranked mental health question addressed the cost-
effectiveness of a package of interventions for the promotion of
mental health. A question about the effectiveness of parenting
programs in the prevention of mental health disorders also
featured in the top 10. Three questionswere related to integration
of management of mental health with primary care or repro-
ductive health care services and other strategies such as adoles-
cent friendly health services. The third-ranked mental health
question focused on suicide and self-harm behaviors in adoles-
cent girls. Recent global reports have estimated that suicide sur-
passed maternal mortality as the leading cause of death among
older adolescent (15e19 years old) females globally [1]. However,
although ranked third among older adolescent (15e19 years old)
males, the actual mortality rates were estimated to be almost
identical (11.73/100,000/year in females vs.11.72/100,000/year in
males) in 2012 [1]. Research on self-harm and suicide in adoles-
cent males also remains an under-researched area.
Noncommunicable diseases management
The top-ranked question on noncommunicable diseases
(NCDs) management related to developing a low-cost rapid an-
tigen test for streptococcal pharyngitis for the prevention of
rheumatic heart disease. This was the only intervention: dis-
covery question that ranked number one in a health area. In
addition to rheumatic heart disease, research on other forms of
heart conditions may be important during adolescence. For
instance, for children born with congenital heart diseases who
survive through childhood, loss to follow-up and transitions
to adult medical care remain continuing health challenges.
Furthermore, acquired heart-related conditions such as hyper-
tension, high cholesterol, and coronary heart disease may begin
to develop in adolescence and are an emerging research area.
Four of the 10 top-ranked questions were related to diabetes,
whereas other speciﬁc diseases included rheumatic heart disease
and sickle cell disease. Although no questions related to cancers
affecting adolescents featured in this exercise, this remains an
important area of research in LMICs [18].
Two of the top 10 questions were related to applying existing
interventions in one population group to another, for instance
applying NCDs management interventions in adults to adoles-
cents or applying NCDs management interventions in high-
income settings to low-income settings. Of note, the NCDs
management section did not include NCDs prevention because
many of these preventive behaviors may be covered by the
substance use, nutrition or physical activities areas. However,
there are other areas of behaviors including sleep patterns,
increased screen time with electronics and social media, social
pressures, and stress related to studies, work, or earnings that
may contribute to the development of NCDs and other health
problems.
Nutrition
The top-ranked nutrition question related to the causes of
adolescent anemia and how the causes vary by geographical
region. Four of the top ﬁve nutrition questions were descriptive
epidemiology research questions. Two of the 10 top-ranked
questions related to the relationship between overnutrition
and undernutrition; three related to differences in nutritional
risk factors or problems by region, country, or socio-economic
status; and two related to nutritional status or support for
pregnant adolescent girls.
Physical activity
Identifying variables that predicted physical activity pat-
terns among adolescents in LMIC was the top-scoring physical
activity question. Five of the 10 top-ranked questions related to
schooling or school-based physical activity interventions,
whereas two related to scaling up physical activity in-
terventions. Overall, most physical activity questions related to
interventions, and particularly, their development/testing or
implementation/delivery.
Table 2
Characteristics of experts (N ¼ 142)a
n Percentage (%)
Sex (N ¼ 142)
Male 61 43.0
Female 81 57.0
Age (N ¼ 140)
20e29 10 7.0
30e39 20 14.1
40e49 37 26.1
50e59 41 28.9
60e69 26 18.3
70e79 6 4.2
Country of nationality (N ¼ 142)
North America 40 28.2
South America 15 10.6
Europe 30 21.1
Africa 21 14.8
Asia 19 13.4
Oceania 17 12.0
Highest degree (N ¼ 141)
Postgraduate degree 125 88.7
Undergraduate degree 16 11.3
Organization (N ¼ 142)
Academic 87 61.3
International organization 22 15.5
Nongovernmental organization 13 9.2
Government 6 4.2
Donor organization 2 1.4
Consulting 5 3.5
Other 7 4.9
Primary role (N ¼ 142)
Researcher 80 56.3
Program manager 29 20.4
Health practitioner 14 9.9
Policy maker 14 9.9
Donor representative 4 2.8
Other 1 .7
a Denominators change slightly because of missing data.
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Table 3
Top 10 research questions according to their Research Priority Score, by health area
Health area Research type Clarity
score
Answerability
score
Impact
score
Implementation
score
Equity
score
Total score
(Research
Priority
Score)
Average
expert
agreement
Communicable diseases prevention and management
1 What are the key barriers faced by adolescents to access TB and TB/HIV
diagnostic and treatment services in high- and low-income countries, and
how can these be overcome?
Intervention: delivery/
implementation
100 97 100 90 97 97 95
2 What are treatment adherence rates, and what are the risk factors for
nonadherence or default, among adolescents on long-term treatment for TB?
Descriptive
epidemiology
100 94 97 94 97 96 93
3 What is the potential contribution of peer-led interventions for improving
retention in care among adolescents with TB and/or HIV?
Intervention: delivery/
implementation
97 94 97 91 90 94 87
4 Which programmatic interventions developed to improve adolescent retention
in care and treatment adherence for other communicable diseases (i.e., HIV)
would be useful for application in TB programs?
Intervention: delivery/
implementation
88 93 93 90 93 93 84
5 What is the incidence and burden of TB among younger (10e14 years) and older
(15e19 years) adolescents in the world, by sex, particularly among
adolescents with HIV, and what proportion of the adolescents have drug
resistant TB?
Descriptive
epidemiology
91 100 91 85 91 92 87
6 What is the best way to help adolescents to adhere to TB medication when they
are also taking ARVs?
Intervention:
development/testing
88 88 94 94 90 92 84
7 What are the true rates (based on empirical data not models) of mortality and
DALYs lost from diarrheal disease and from lower respiratory tract infections
in adolescents (10e14 years and 15e19 years) by sex, SES, rural/urban, by
HIC/UMIC/LMIC/LIC, and by world region?
Descriptive
epidemiology
91 94 90 88 94 91 85
8 What are the rates of development of antituberculosis drug resistance in
adolescents?
Descriptive
epidemiology
82 100 91 91 81 91 82
9 How effective and cost-effective is the integration of HIV and TB surveillance to
enhance early detection and case management in adolescents?
Intervention: delivery/
implementation
100 100 94 88 78 91 85
10 Can overall duration of TB treatment and/or frequency of TB medication dosing
be reduced to facilitate adherence and improve rates of treatment completion
among adolescents?
Intervention:
development/testing
94 83 100 90 80 90 84
Communicable diseases prevention and management (mean) 93 94 95 90 89 93 87
Injuries and violence
1 What are the barriers and facilitators to increasing compliance with motorcycle
helmet legislation?
Intervention: delivery/
implementation
100 94 91 91 75 88 86
2 What are the risk and protective factors at various levels (individual, family,
peer/social, community) for injuries and violence among adolescents LMICs?
Descriptive
epidemiology
73 95 90 82 80 87 77
3 How best can school-based “safe routes to school” initiatives be scaled up to
include larger numbers of schools and to be incorporated with community-
based initiatives?
Intervention: delivery/
implementation
97 80 83 83 80 82 80
4 To what extent do strategies that have been shown to reduce one form of
violence (e.g., bullying) effectively prevent other forms of violence that youth
experience (e.g., partner violence, sexual violence, suicidal behavior)?
Intervention:
development/testing
92 83 86 72 75 81 72
5 What types of communication strategies work best to actually change the key
behaviors that put adolescents at increased risk of injuries?
Intervention: delivery/
implementation
88 88 91 78 56 81 75
6 What are the risk and protective factors associated with the increased risk of
burn injuries among adolescent girls in many South Asian countries?
Descriptive
epidemiology
65 92 88 76 58 80 66
7 What are the incidence and risk and protective factors associated with fatal
drowning among adolescents?
Descriptive
epidemiology
75 100 80 68 68 80 72
8 How best can brief alcohol interventions be combined with brief violence
reduction interventions and be effectively delivered through the health
system, when adolescents present with injuries?
Health policy, health
and social systems
77 83 82 79 70 79 70
(continued on next page)
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Table 3
Continued
Health area Research type Clarity
score
Answerability
score
Impact
score
Implementation
score
Equity
score
Total score
(Research
Priority
Score)
Average
expert
agreement
9 What speciﬁc behavior modiﬁcation strategies are effective in reducing risk
taking behavior and exposure to injury and violence?
Intervention:
Development/Testing
72 83 83 75 64 78 66
10 Can swimming and water survival training be effectively implemented in late
primary or early secondary school in LMICs in high risk/high need
communities, and do such programs have an intergenerational effect by also
protecting subsequent generations of children by transfer of awareness,
skills, knowledge, rescue techniques?
Intervention:
development/testing
83 89 81 69 64 77 66
Injuries and violence (mean) 82 89 85 77 69 81 73
Mental health
1 What would be the most cost-effective, affordable and feasible package of
interventions for promotion of mental health and prevention of mental
health disorders among adolescents?
Intervention:
development/testing
92 95 100 92 86 94 88
2 What are effective interventions to prevent and treat mental health problems of
adolescents that can be delivered at primary care level in LMICs?
Intervention:
development/testing
100 97 89 87 82 89 88
3 What are effective interventions addressing self-harm/suicide in adolescent
girls in LMICs?
Intervention:
development/testing
97 87 97 79 76 87 82
4 What are the costs and beneﬁts of integrating management of child and
adolescent mental disorders with other child and adolescent health care
delivery platforms?
Intervention: delivery/
implementation
94 92 89 86 78 87 82
5 How can mental health and psychosocial support (including identiﬁcation,
support and basic management of relevant conditions) be integrated with
adolescent friendly services, general health, reproductive health, etc?
Health policy, health
and social systems
91 91 94 79 71 86 74
6 What is the effectiveness of parenting programs in the prevention of mental
health disorders in adolescents?
Intervention:
development/testing
95 95 95 79 66 86 81
7 How can mental health promotion interventions in schools be scaled up in
LMICs?
Intervention: delivery/
implementation
89 92 94 86 61 85 79
8 What are effective and evidence-based screening, prevention, and treatment
interventions for adolescents with neurodevelopmental disorders and
intellectual disabilities (and their families) that can be delivered in various
settings?
Intervention:
development/testing
79 84 89 84 79 85 72
9 What are the risk and protective factors for mental health problems among
adolescents with developmental disorders (e.g., developmental delay,
autism) in LMICs?
Descriptive
epidemiology
95 89 84 82 84 85 80
10 What are the models of adolescent mental health services in LMICs that can be
delivered to particularly vulnerable adolescents (refugees, out-of-school
youth, young people living with HIV, exposed to gender-based violence,
youth in armed conﬂict)?
Intervention: delivery/
implementation
86 89 81 81 92 85 80
Mental health (mean) 92 91 91 83 77 87 81
Noncommunicable disease management
1 Can a low-cost rapid antigen test for diagnosis of streptococcal pharyngitis
(which can lead to rheumatic heart disease) be developed that is suitable for
use in low-resource settings?
Intervention: discovery 95 95 86 86 77 86 84
2 Can interventions for the management of NCDs that have been shown to be
effective in adults be used directly in adolescents?
Intervention:
development/testing
86 85 95 75 75 85 73
3 How do interventions devised for the management of NCDs in high-income
countries be used for adolescents in LMICs translate globally?
Intervention: delivery/
implementation
91 100 86 73 64 82 71
4 What are the mortality and morbidity rates and their causes among adolescents
with diabetes in LMICs
Descriptive
epidemiology
91 77 77 86 77 79 78
5 What proportion of children born with sickle cell disease survive into and
through adolescence?
Descriptive
epidemiology
86 91 77 77 68 78 67
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Health area Research type Clarity
score
Answerability
score
Impact
score
Implementation
score
Equity
score
Total score
(Research
Priority
Score)
Average
expert
agreement
6 What are successful strategies of existing effective programs in LMICs that
manage adolescents with diabetes?
Intervention: delivery/
implementation
32 80 80 75 75 78 65
7 What interventions are effective in improving access to the medicines and
supplies needed to manage diabetes and other endocrine disorders in
adolescents?
Health policy, health
and social systems
80 89 78 72 72 78 65
8 Are there biological changes (markers) heralding NCDs in adolescents, and how
early can these be detected?
Intervention: discovery 64 91 82 55 73 77 65
9 How does the prevalence of NCDs change during adolescence by age and sex? Descriptive
epidemiology
55 75 90 65 60 76 61
10 Is it possible to develop a low-cost, accurate blood glucose point of care test
(end-user cost USD .10 or less per test)?
Intervention: discovery 82 82 75 75 60 73 63
Noncommunicable disease management (mean) 76 87 83 74 70 79 69
Nutrition
1 What are the causes of anemia among adolescent girls and how does this vary
by region?
Descriptive
epidemiology
98 85 93 92 93 91 87
2 What are the relationships between early pregnancy and stunting, anemia, and
NCD risk (overweight, diabetes, and hypertension)?
Descriptive
epidemiology
89 97 87 89 79 88 84
3 What social and behavior change communication platforms are the most
effective to reach adolescents to help them to improve their diet?
Intervention:
development/testing
85 98 93 73 73 86 75
4 How does the burden of disease from nutritional causes for adolescent boys and
girls vary by country and within countries, and by socioeconomic status?
Descriptive
epidemiology
85 80 80 89 95 85 83
5 What is the prevalence of adolescent undernutrition and overnutrition by risk/
protective factors such as sex, urban/rural residence, schooling, access to green
spaces, access to food and socioeconomic strata in different world regions?
Descriptive
epidemiology
88 85 83 74 88 82 78
6 How do nutrition interventions during adolescent antenatal and postnatal visits
impact on birth outcome, maternal, neonatal and child health?
Intervention:
development/testing
80 88 84 79 70 81 70
7 How can community-based adolescent obesity prevention programs be better
implemented and scaled up?
Intervention: delivery/
implementation
78 85 80 75 78 80 64
8 What antenatal interventions can be developed to help support the speciﬁc
health and nutritional needs of adolescent pregnant girls in developing
countries?
Intervention: discovery 84 79 82 74 82 80 71
9 What are the most effective interventions for preventing and reducing
overweight/obesity in adolescents either in schools or out-of-school?
Intervention:
development/testing
88 80 78 78 83 79 72
10 How do we improve compliance and acceptability of iron supplementation
programs among adolescents (e,g., design supplements with lower dose iron,
different form such as powders, fewer side effects, etc)?
Intervention: discovery 95 82 84 79 66 79 74
Nutrition (mean) 87 86 84 80 80 83 76
Physical activity
1 Considering comprehensive theoretical models and variables from different
levels/systems/contexts (e.g., socioecological model), which variables predict,
at an individual or population level, the different patterns of physical activity
in adolescents living in LMICs?
Descriptive
epidemiology
91 100 100 100 100 100 98
2 What is the best (feasibility, cost, acceptability, effectiveness, sustainability)
design of a school-based intervention that aims to engage and gain the
support of students, parents and teachers for young people to take the
recommended 60 minutes of physical activity daily, and to ensure that there
are at least two physical education (PE) classes within schools per week, with
at least 50% of the time for PE classes spent in moderate-to-vigorous intensity
physical activity?
Intervention: Discovery 70 100 100 100 100 100 94
(continued on next page)
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(Research
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agreement
3 What are the policy and/or environmental changes that inﬂuence physical
activity among adolescents in LMICs?
Health policy, health
and social systems
100 100 100 94 94 98 96
4 How best can the capacity of the education sector be improved to deliver high-
quality physical education programs within schools?
Intervention: delivery/
implementation
89 100 100 94 94 98 93
5 How does one best implement a sustainable, structured physical activity
program for adolescents in schools and out of schools in LMICs?
Intervention: delivery/
implementation
78 100 100 100 89 98 93
6 How best can parents, teachers, and policymakers be engaged in creating
physical activityefriendly school environments for children and adolescents?
Intervention: delivery/
implementation
100 89 100 89 94 94 91
7 What are scalable and sustainable approaches to improve physical activity in
children and adolescents, particularly in low-to-middle income countries?
Intervention: delivery/
implementation
89 83 94 100 100 94 91
8 How can effective local interventions for increasing physical activity in
adolescents best be scaled up for national and cross-national
implementation?
Intervention: delivery/
implementation
100 100 94 94 83 93 91
9 What are the effects of daily physical education and recreation on total physical
activity levels, physical ﬁtness, cognitive development, and school
performance among children and adolescents?
Intervention:
development/testing
90 95 95 90 90 93 86
10 What are adolescents’ preferences for type of physical activities by community
and what is the relationship of this to their cultural background?
Intervention: delivery/
implementation
89 94 94 89 89 92 84
Physical activity (mean) 90 96 98 95 93 96 92
Substance use
1 What prevention and treatment services related to substance use are acceptable
to adolescents?
Intervention: discovery 95 95 100 100 95 98 95
2 What are the risk factors contributing to adolescents’ substance use in the
different world regions?
Descriptive
epidemiology
73 86 91 86 91 89 78
3 What is the effectiveness of implementation of youth friendly services
interventions on substance use?
Intervention: delivery/
implementation
77 91 91 91 82 89 76
4 What is the efﬁcacy and effectiveness of a screening instrument linked to a brief
intervention for alcohol use among adolescents for use in primary care
settings?
Intervention:
development/testing
77 91 86 91 82 87 78
5 Are there distinct patterns of and factors leading to substance use (tobacco and
other substances) among in- and out-of-school female adolescents and male
adolescents? (these include: context of use, preferred substance, and use
related practices, among others)
Descriptive
epidemiology
64 91 91 77 82 86 75
6 Is the use of electronic substitutes for nicotine delivery by adolescents a gateway
or replacement mechanism for smoking?
Intervention: discovery 91 86 91 91 73 86 80
7 What are the most effective strategies for evaluating community-based
interventions for reducing the burden of substance use among adolescents?
Intervention: discovery 91 86 86 86 82 85 82
8 How does consumption of alcohol and other substances among adolescents
change over time when alcohol and other drug policies change?
Descriptive
epidemiology
85 85 85 90 80 85 78
9 What is the effectiveness of programs assisting parents in the management of
adolescents with substance use disorders?
Intervention:
development/testing
77 86 86 86 77 85 78
10 What is the impact of peer education on reducing substance abuse in young
people?
Intervention: delivery/
implementation
91 86 91 86 68 84 80
Substance abuse (mean) 82 89 90 89 81 88 80
Adolescent health: policy, health and social systems
1 What platforms and strategies are most effective to reach and help the most
vulnerable adolescents (e.g., those not in school, slum dwellers, and/or those
in poor families)?
Intervention: delivery/
implementation
90 91 90 87 93 90 85
2 What are the most cost-effective interventions to decrease multiple health-risk
behaviors and conditions and promote healthy behaviors?
Intervention:
development/testing
82 92 92 91 73 88 80
3 How can primary health care services be designed to most effectively meet the
unique health needs of adolescents?
Intervention: delivery/
implementation
84 93 91 82 82 88 80
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Substance use
Three of the top 10 research questions in this health areawere
intervention: discovery questions, more than in any other health
area. The top-ranked question on substance use was related to
the most acceptable prevention and treatment services to ado-
lescents. Two questions speciﬁcally addressed alcohol and to-
bacco, respectively. Three of the questions were related to
community-based, parent-based, or peer-based interventions.
Adolescent health: policy, health and social systems
The top-ranked question for adolescent health: policy, health
and social systems related to platforms to reach the most
vulnerable adolescents. To reach the most vulnerable adoles-
cents, research on their health status and needs may also be
necessary. Three of the top questions related to primary care,
including effectiveness of different models and coverage, and
three related to information and communication technology,
whether mobile health interventions, the internet, or social
media.
General Discussion
Priority questions have been identiﬁed for research in eight
key areas of adolescent health in LMICs through 2030, extending
earlier work that proposed research priorities in adolescent
sexual and reproductive health. Using a modiﬁed version of the
priority setting method developed by the CHNRI, we received
input from 142 experts who generated 512 research questions.
These expert-generated questions may be used by donors, pro-
gram managers, and researchers to stimulate and develop
research in adolescent health.
A limitation of the exercise is possible nonresponse bias given
that not all experts agreed to participate in the exercise (217/
450 ¼ 48%) and not all those who agreed to participate actually
did so. Only 142/217 (65%) submitted questions and 130/217
(60%) scored questions. This was despite efforts to encourage
responses from all. Selection bias may also affect results, as a
majority of respondents were researchers from academic in-
stitutions, with less representation from program implementers,
policy makers, and funders. This potential bias may reﬂect the
lack of questions on estimating numbers for harmful practices
among adolescents. Although equity had the lowest overall
average score relative to the other criteria among the top ques-
tions, the mean was still 80/100. This value was consistent with
previous research priority exercises with mean equity scores
84e86 [12,13,19]. The creation of eight health areas, which were
based on burden of adolescent mortality andmorbidity as well as
a life course approach to health, inevitably leads to some degree
of merging and separation of topics. Furthermore, some speciﬁc
disease areas may have stronger representation than others
based on identiﬁed experts and their response rates, despite an
effort to include a breadth of expertise by topic. The use of
PubMed and Web of Science databases may have identiﬁed ex-
perts who tended to publish in English language scholarly jour-
nals although we searched for publications and experts in all
languages and from all regions using theWHOwebsite andWHO
Index Medicus, a database focused on health literature produced
by and within LMICs.
Furthermore, some of the questions that were submitted
spanned two or more types of research question (e.g., bothTa
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development and delivery types of intervention question) but,
for ease of scoring and analysis, were categorized as the category
that they were submitted in.
Strengths of the exercise included identiﬁcation of a large
number (450) of experts in adolescent health spanning a diverse
range of health areas. The CHNRI methodology is a systematic
and transparent process that has become the most common
methodology for identifying research priorities since 2001 [20].
It uses independent scoring by experts, avoiding situations
where the most vocal or opinionated individuals affect group
decisions or priorities [20]. The range of AEA in this exercise
(61e98) was consistent with, or higher than, previous research
priority exercises, such as for preterm birth (62e83) [13], child-
hood pneumonia (64e76) [19], and newborn health and
prevention of stillbirths (62e77) [12]. Although questions were
organized in vertical health areas, during the analysis questions
were also classiﬁed horizontally by delivery platforms (i.e., pri-
mary care, schools, families/parents, and interactive media).
Future research may consider qualitative methodology exploring
themes of top questions across all adolescent health areas
(including questions from the adolescent sexual and reproduc-
tive health priorities exercise).
Adolescent health is receiving increasing attention globally.
For example, the updated United Nations’ Global Strategy for
Women’s, Children’s, and Adolescents’ Health 2016e2030 fea-
tures adolescents for the ﬁrst time, and the emphasis on going
beyond “survive” to “thrive” and “transform” will greatly in-
crease the focus on adolescent health and development [7].
Furthermore, although only one of the 17 Sustainable Develop-
ment Goals is speciﬁc to health, all 17 will directly or indirectly
affect adolescent health [6]. Given the need for evidence-based
policies and programs to improve adolescent health as part of
these new global initiatives, priority questions for research in
eight key areas of adolescent health in LMICs have been identi-
ﬁed using a transparent process that included experts from
multiple disciplines, types of institutions, and countries. These
expert-generated questions may be used by donors, program
managers, and researchers to stimulate and develop research in
adolescent health.
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